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ABSTRACT
THE STATUS OF DAKOTA SKIPPER (HESPERIA DACOTAE SKINNER) IN
EASTERN SOUTH DAKOTA AND THE EFFECTS OF LAND MANAGEMENT
KENDAL ANNETTE DAVIS
2020
Hesperia dacotae (Skinner, 1911) (Insecta: Lepidoptera), also known as Dakota skipper,
is a northern Great Plains species of butterfly associated with tall or mixed grass prairies.
Its range once extended from southern Manitoba, southeastern Saskatchewan, North
Dakota, South Dakota, Minnesota, to Iowa and Illinois. Now H. dacotae is only found in
small isolated pockets in southern Manitoba, southeastern Saskatchewan, North Dakota,
South Dakota, and Minnesota. The species is often observed on alkaline prairies with
poor soil not desirable for cultivation. Thus, many of the historical H. dacotae are used
for pasturing cattle or as hay prairie. The loss of habitat has been one of the greatest
factors to H. dacotae decline. In 2014, H. dacotae was listed as “Threatened” under the
Endangered Species Act. H. dacotae as endangered since March 2018. This study
surveyed H. dacotae in eastern South Dakota, looking at inhabited sites, historical sites
and non-historical sites. There were 10 state owned sites, 9 tribal owned sites and 1
privately owned site. Management of prairie remnants has played an important role in
whether a population of H. dacotae has persisted on the site. Many of the inhabited sites
were used as fall hay prairies. One site was hayed earlier than August in 2014 and several
years after and H. dacotae has not seen on the site since. Sites that once had H. dacotae
that were grazed did not have any observations of H. dacotae in the two years of this
study. To protect the remaining populations of H. dacotae, land management practices
need to be at the forefront.
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INTRODUCTION
Hesperia dacotae (Skinner, 1911) (Insecta: Lepidoptera), also known as Dakota
skipper, is a northern Great Plains species of butterfly associated with alkaline prairies.
This species was described from adults collected at Volga, South Dakota, and Grinnell,
Iowa (Skinner 1911, McCabe 1981) (Figure 1). Its range once extended from southern
Manitoba, southeastern Saskatchewan, North Dakota, South Dakota, and Minnesota to
Iowa and Illinois. Now H. dacotae is found in only isolated pockets in southern
Manitoba, southeastern Saskatchewan, North Dakota, South Dakota, and Minnesota.

Figure 1. Male and female Hesperia dacotae. ©Tim Poole/www.discoverlife.org.
As a member of the family Hesperiidae, H. dacotae is distinguished from other
butterflies by a thick, strong thorax and comparatively short wings that enable them to fly
in powerful bursts or “skips” (Layberry et al. 1998). The species is a small to mediumsized skipper that has an adult wingspan ranging from 2.4 cm (<1 inch) to 3.2 cm (1.26
inches) and a maximum larval size that ranges from 19 mm (0.74 inches) to 22 mm (0.87
inches) long (Narem 2015). The dorsal surface of the adult male wings is a tawny-orange
color with a prominent dark stigma on the forewing, while the ventral side of the wings is
a dusty yellow-orange with some lighter mottling (Figure 2). The dorsal surface of the
adult female wings is a darker brown with cream-colored spots on the forewing. On the
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ventral surface of the wings is a dusty grayish brown with a faint white mottling across
the middle of the wing. This coloration is similar to several other grass skippers, which
could confuse the untrained eye.

Figure 2. The stigma on male Hesperia dacotae. ©Tim Poole/www.discoverlife.org.
Hesperia dacotae is a univoltine species of Hesperia, completing one generation
per year (Narem 2015). The females lay their eggs close to the ground on any broad
surface, with some preference given to broad-leaved plants (McCabe 1981). The female
will continue to lay eggs throughout her adult lifetime, estimated at two to four weeks in
nature (McCabe 1981, Dana 1991). How long the eggs incubate depends on temperature,
but the range varies between 7-20 days, with ten days being the typical incubation period
(McCabe 1981). The newly eclosed larva falls to the ground, where it begins to make a
shelter from the surrounding materials (Dana 1991). These tubes, constructed from
various plant materials, are held together by silk (Dana 1991). The tubes of older larvae
are angled either mostly or entirely down in the soil or basal mass of the grass clump
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(Dana 1991). Often tubes of silk and grass stems extend the entrance of the shelter a bit
above the surface. This shelter-building behavior in H. dacotae larvae limits the species
to habitats where shorter, thin-stemmed bunchgrasses are frequent (Dana 1991). Grasses
with larger or wider blades, such as Sorghastrum nutans Nash (Indiangrass), makes
cutting and harvesting of the blades difficult (Dana 1991). The larvae would also have to
travel long distances up the stems to reach the palatable parts of the plants (Dana 1991).
This shelter-building behavior also makes pastures dominated by Bromus inermis Leyss
(Smooth brome) poor habitat for H. dacotae larvae as the widely spaced stems of B.
inermis are unsuitable for shelter building (Dana 1991).
Young larvae feed from within their shelters by cutting off blades of grass and
pulling them into the tubes to eat (Dana 1991). Older larvae will leave their shelter to
forage at night (Dana 1991). Schizachyrium scoparium (Michx.) Nash (Little bluestem) is
the favored larval food plant, but larvae will also feed on Andropogon gerardii Vitman
(Big bluestem), Sporobolus heterolepis (A. Gary) A. Gary (Prairie dropseed), and
Bouteloua curtipendula (Michx.) Torrey (Sideoats grama) (Dana 1991). The larvae will
feed and molt until it reaches their fourth instar. The larvae will then overwinter until the
temperature reaches or exceeds 10°C for approximately 72 days, then; at that time, they
will begin to pupate (McCabe 1981). The pupal stage of H. dacotae lasts between 13 to
19 days (McCabe 1981, Dana 1991).
The adult flight period for H. dacotae begins in late June or early July and lasts
until mid-July, though sources differ on which sex emerges first (McCabe 1981, Skadsen
1997). McCabe (1981) has stated that both sexes emerge on the same day, while Dana
(1991) has suggested that males emerge on average about five days earlier than the
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females. Usually, the emergence of adults happens about the same time when Echinacea
angustifolia DC (purple coneflower) blooms (Royer and Marrone 1992). McCabe (1981)
hypothesized that early spring climatic conditions determine the emergence date of H.
dacotae. For example, a late-season blizzard might delay skipper emergence for up to
two weeks.
Female H. dacotae will encounter males during their territorial skirmishes. Males
will approach any female within visual range. When a male approaches, the female
promptly moves away from the male a short distance and lands. The male pursues the
female and alights below her. He will then climb up to be side by side with her (McCabe
1981). Unlike other skippers, the male accomplishes this movement without vibrating his
wings, which is something other species of Hesperia Linnaeus are observed to do as part
of their courtship behavior (MacNeill 1964, McCabe 1981). The male Dakota skipper
will curl his abdomen under and attempt to mate, and if the female Dakota skipper is
receptive, she will extend her ovipositor, and they will mate.

Habitat
Hesperia dacotae is restricted to high quality native prairie composed of a diverse
mixture of native forbs and grasses (Cochrane and Delphey 2002). Royer and Marrone
(1992) identified two major vegetational habitats where H. dacotae occur and labeled
them Type A and Type B, with “A” not necessarily being superior habitat to “B”. In
northeastern South Dakota, the two habitat types can occur in close proximity to each
other (Royer and Marrone 1992).
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The Type A habitat is wet-mesic tallgrass prairie, with topographically flat to low
relief, dominated by bluestem grasses (Royer and Marrone 1992). The three indicator
species of this habitat are Lilium philadelphicum L. (Wood lily), Campanula rotundifolia
L. (Harebell), and Zigadenus elegans Pursh (White camas). This Type A wet-mesic
habitat is found in eastern North Dakota and southern Manitoba portions of the range of
H. dacotae (Royer and Marrone 1992, Rigney 2013). In Manitoba, the most commonly
used nectar source within this habitat type is Rudbeckia hirta L. (blackeyed Susan)
(Rigney 2013). McCabe (1981) reported the nectar source preferences as Ratibida
columnifera (Nutt.) Wooton & Standl. (Upright prairie coneflower), Erigeron strigosus
Muhl. ex Willd. (Prairie fleabane), E. angustifolia, Gaillardia aristata Pursh
(Blacketflower), C. rotundifolia, and Calylophus serrulatus (Nutt.) P.H. Raven (Yellow
sundrops) in North Dakota.
The Type B habitat is described as dry-mesic prairie with a more pronounced
relief than Type A (Royer Marrone 1992). Bluestems like A. gerardii and S. scoparium,
and needle grasses like the Hesperostipa species that dominate the Type B habitat (Royer
and Marrone 1992). Type B habitat occurs on the Missouri Coteau in North Dakota and
the Prairie Coteau in South Dakota (Royer and Marrone 1992). In northeastern South
Dakota, H. dacotae occupies the drier portions of the Dry-Mesic Hill Prairie and the
Northern Mesic Tallgrass Prairie, where E. angustifolia occurs. In western Minnesota, H.
dacotae habitat is dry-mesic prairie dominated by mid-height grasses: S. scoparium, S.
heterolepis and Hesperostipa spartea (Trin.) Barkworth (Porcupine grass) with a diverse
mixture of forbs including Pulsatilla patens (L.) Mill. (Easter pasqueflower),
Sisyrinchium campestre E.P. Bicknell (Prairie blue-eyed grass), Lithospermum canescens
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(Michx.) Lehm. (Hoary puccoon), Dalea purpuerea Vent. (Purple prairie clover),
Astragalus laxmannii Jacq. Var. robustior (Hook.) Barneby & S.L. Welsh (Prairie
milkvetch), Packera plattensis (Nutt.) W.A. Weber & Á. Löve (Prairie groundsel),
Oligoneuron album (Nutt.) G.L. Nesom (Prairie goldenrod), E. angustifolia, Solidago
spp. L., Liatris spp. Gaertn. ex Schreb., and Symphyotrichum spp. Nees (Dana 1997). In
the Type B habitat, E. angustifolia is an important nectar source (Dana 1991, Skadsen
1997, Swengel and Swengel 1999).
The availability of nectar sources is essential to H. dacotae adult survival and
female fecundity (Dana 1991). Hesperia dacotae are moderately opportunistic in their
choices of nectar flowers, but have a clear preference for certain species (Dana 1991).
Too, the nectar sources for H. dacotae vary slightly from region to region. In North
Dakota, the relevant nectar sources are noted as R. columnifera, E. strigosus, E.
angustifolia, G. aristata, R. hirta, C. rotundifolia, and C. serrulatus (McCabe 1981,
Royer and Marrone 1992). In Minnesota, the common nectar sources are E. angustifolia,
A. laxmannii var. robustior, Oxytropis lambertii Pursh (Purple locoweed), Verbena
stricta Vent. (Hoary verbena), G. aristata, and Astragalus crassicarpus Nutt.
(Groundplum milkvetch) (Dana 1991, Swengel and Swengel 1999).
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Figure 3. Female Hesperia dacotae on Echinacea angustifolia. ©Kendal Davis.

Distribution and range
As stated above, the range of H. dacotae once extended from southern Manitoba,
southeastern Saskatchewan, North Dakota, South Dakota, Minnesota to Iowa and Illinois,
occurring in mixed-grass and tallgrass prairies found in these states (Figure 4). The
species is now considered extirpated in Illinois, with the last recorded specimen identified
from a museum specimen collected in 1888 (McCabe 1981). In Iowa, the last confirmed
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observation of H. dacotae was a single male at Cayler Prairie State Preserve in
northwestern Iowa (Schlicht and Orwig 1998).

Figure 4. Historical range of Hesperia dacotae (Delphey et al. 2017).
The exact historic distribution may never be known due to the amount of prairie
that had already been converted to cropland or developed before the H. dacotae was
described, and extensive biological surveys could be done (Narem 2015). Over 99% of
the tallgrass prairie habitat and a similar amount of mixed grass prairie habitat have been
converted to agricultural use since the 1850’s (COSEWIC 2003).
Currently, H. dacotae is found only on high-quality native prairie remnants in
Saskatchewan, Manitoba, North Dakota, South Dakota, and Minnesota (Federal Register
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2013) (Figure 5). The bulk distribution in its range occurs in northeastern South Dakota
on the Prairie Coteau, western Minnesota, and the northeastern half of North Dakota
(Royer and Marrone 1992).

Figure 5. Current range of Hesperia dacotae (shown in red).
In Manitoba, there are two locations of the seven historic isolated populations that
support H. dacotae (Rigney 2013). The first location is the Interlake region north of
Winnipeg, which is between Lake Manitoba and Lake Winnipeg. According to Rigney
(2013), this site holds the largest population of H. dacotae in Canada, which consists of
up to 17 sites where the skipper is common. In some years at larger sites, densities can
reach up to 25 adults/ha (Environment Canada 2007). The second, smaller population, is
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found near Griswold and Oak Lake in southwestern Manitoba (Rigney 2013). This
location consists of up to 14 sites (Rigney 2013). Rough estimates from surveys
conducted in 2002 suggest the population of H. dacotae in Manitoba could range from
25,000 to 35,000 individuals (Rigney 2013).
This estimate numbers should be taken with reservation as many factors affect
population densities and that there are difficulties in calculating such numbers with the
limited nature of the survey (Environment Canada 2007, Rigney 2013). In 2001 and
2002, three more sites were discovered in southeastern Saskatchewan along the Souris
River (Environment Canada 2007). In 2003, the population in Saskatchewan was
estimated to be at least 250 individuals (COSEWIC 2003).
In the United States, no one has provided overall population estimates. An estimated
population of 25 adults/hectare during the peak flight period was calculated at one site in
Minnesota, and 40 adults/hectare at 3 sites in North Dakota (COSEWIC 2003). In
Minnesota, H. dacotae was recorded at 62 sites in 17 counties (Cochrane and Delphey
2002). By the time of Cochrane and Delphey’s survey (2002), seven of those 62 sites
went extinct. Of the 55 sites that supposedly have extant H. dacotae populations in
Minnesota, the Minnesota Department of Natural Resources (DNR) owns 13, The Nature
Conservancy owns six, county governments own four, U.S Fish and Wildlife Service
own three, various private holders own 27, the Minnesota Historical Society owns one,
and the The Nature Conservancy and Minnesota DNR co-own one site (Cochrane and
Delphey 2002).
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Hesperia dacotae is reported from 43 sites in 17 North Dakota counties
(Cochrane and Delphey 2002). Of these 43 sites, at least 11 were extirpated. Of the 32
extant or possibly extant sites in North Dakota, 17 occur within two complexes. The
Towner-Karlsruhe in McHenry county has 13 sites, and the Sheyenne National
Grasslands in Ransom and Richland counties have four sites (Cochrane and Delphey
2002). The other 15 presumed extant are isolated from the other sites. In North Dakota,
the majority of the sites (19) with extant populations of H. dacotae are privately-owned
(Cochrane and Delphey 2002). North Dakota Department of Lands owns five sites, the
North Dakota state highway department owns one site, and the U.S. Fish and Wildlife
Service, U.S. Forest Service, and The Nature Conservancy own two sites respectively.
On three of the privately-owned sites that have extant populations of H. dacotae,
all of which are in the Towner-Karlsruhe complex in North Dakota, the U.S. Fish and
Wildlife Service owns easements on those sites. The easements preclude haying or
mowing before July 15, as well as digging, plowing, disking, or otherwise destroying the
vegetative cover and having no agricultural crop production without the approval in
writing by the U.S. Fish and Wildlife Service (Cochrane and Delphey 2002). However,
grazing is permitted without approval.
South Dakota has 54 sites in 11 counties where H. dacotae is recorded. Of those
54 sites, eight are extirpated due to habitat loss or degradation. According to Cochrane
and Delphey (2002), extirpation was observed at two state-owned sites, two private sites,
and one site owned by the Sisseton Wahpeton Oyate, the U.S. Fish and Wildlife Service,
and The Nature Conservancy respectively. Since that 2002 report, 39 more historical H.
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dacotae sites have seen the skipper disappear. As of 2019, there are only seven sites in
eastern South Dakota with H. dacotae observations (Figure 6).

Figure 6. 2019 sites with Hesperia dacotae observations.
Threats
The greatest threat to H. dacotae survival is habitat loss. Hesperia dacotae needs
good quality prairie habitat to perform essential functions like feeding and reproduction.
Much of the tallgrass and mixed-grass prairie that once existed within the historical range
of H. dacotae has been converted into agricultural land (Samson et al. 2004). Other less
productive areas of H. dacotae habitat were converted into other “developments” such as
gravel mining operations, or housing developments (New 1997). Though the estimates
vary on the amount of remaining prairie, some sources suggest less than 2% of tallgrass
and mixed-grass prairies remain (Dana 1992). Others suggest that 13% of tallgrass prairie
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and 29% of mixed-grass prairie are left (Samson et al. 2004). The native prairie that does
remain is highly fragmented and threatened by invasive plant species such as B. inermis
and Poa pratensis L. (Kentucky bluegrass) and by succession from woody species
(Koper et al. 2010).
The second greatest threat to H. dacotae populations is degradation of habitat
quality (Royer and Marrone 1992). Swengel and Swengel (1999) reported a significant
negative relationship between habitat degradation and H. dacotae abundance. Hesperia
dacotae was not observed on degraded prairie during my field observations. Habitat
degradation includes changes in vegetation, hydrology or soil structure that adversely
affect one or more life stages of the skipper. Some of the major causes of habitat
degradation include overgrazing, fires, ill-timed haying, and invasive species.
Before the widespread habitat destruction of converting prairie into cropland, H.
dacotae may have existed as a single expansive metapopulation or as several large
metapopulations with dispersal between local populations (Cochrane and Delphey 2002).
This meant that if a population in a certain area was wiped out, there would be
recolonization from other areas. Now, with the extreme fragmentation of remaining
populations, H. dacotae are more susceptible to genetic drift (Britten and Glasford 2002)
and decreasing genetic variability and species fitness over time (Frankel and Soule 1981).
This reduced genetic diversity will lower the capacity of local populations to adapt to
environmental changes.
Other threats to H. dacotae include invasive species, pesticide drift, predation,
and climate change. In the case of invasive species, especially B. inermis, P. pratensis,
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and Euphoriba esula L. (Leafy spurge), these plants replace native forbs and grasses that
are used by both adult and larval H. dacotae. These threats may not seem as major as the
loss of habitat for H. dacotae, but the weeds degrade the habitat over time, and any
combination could reduce the population size and lower the capacity of local populations
to adapt to environmental changes.

Objectives
Any successful targeted conservation plan for H. dacotae requires knowledge of
the location, condition of suitable habitat, the land management history of the site, and
the possible H. dacotae population size. During the last couple of years, at many of the
sites that once had H. dacotae present, the populations have gone below detectable levels
and have functionally disappeared altogether. A continuous assessment of the status of
populations found on the prairie coteau provides important information to decisionmakers when designing conservation strategies (Gauthier and Wiken 2003). Keeping an
up-to-date inventory of H. dacotae populations, plant communities, and the quality
habitat where H. dacotae can be found is needed to address the issue of the maintenance
and recovery of the H. dacotae population in northeastern South Dakota. There were
several objectives developed for this study:
1. Assess the presence and population extent of Dakota skipper at remnant tallgrass
prairie sites in northeastern South Dakota not previously surveyed.
2. Assess the population of the skipper on historical northeastern South Dakota sites.
3. Determine the land management practices of the sites that were surveyed.
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4.

Assess how those land management affects the Dakota skipper population of
northeastern South Dakota.

METHODS AND MATERIALS
This study was conducted from mid-May to mid-August in 2018 and 2019 at 20
sites across seven counties in northeastern South Dakota. Sites were a mixture of state,
tribal and privately owned land. This data would be used to draw up a general picture of
the status of H. dacotae in northeastern South Dakota.
Site Selection
Sites were chosen based on a combination of being possible sites based on
vegetation, location, and historical documentation of H. dacotae. The pre-survey site
selection was based on the reports of Dennis Skadsen, Webster, SD, who conducted
surveys from 1997 to 2017. Ten state-owned sites, nine tribe owned sites, and one
privately owned site were chosen. There was no additional site selection in 2019. The
same sites that were surveyed in 2018 were surveyed again in 2019. Basic habitat
characteristics and location data were recorded for each site sampled. These include
directions to the site, GPS coordinates, dominant plant species found, as well as other
notable information such as weather, wind speed, and what type of management regime
the site was under. The botanical information was very basic, mostly noticing the flowers
on which H. dacotae nectar.
Weather data, including wind speed, temperature, and cloud cover, were noted
each time a site was visited. This was necessary due to the distance between sites and the
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changing weather patterns throughout the day. Many of the sites in this study are in rural
areas, so the data from local weather stations may not necessarily be comparable to what
was seen in the field. For example, while Sisseton may have a local wind speed of 10 kph
(6 mph), farther up the coteau near Buffalo Lake there could be wind speeds over 32 kph
(20 mph). This affects the behavior of not only H. dacotae but other lepidopterans as
well. Due to the large area covered by the study, local weather station data was used to
determine if it was feasible to visit a site on a given day. This was done due to the large
area covered by the study. The farthest sites, White prairie and “Wike” prairie, were
approximately 193 km from Brookings, South Dakota, which is two-hour drive by car.
For regional weather averages for comparison, the South Dakota State University
South Shore farm data was used since the research farm is in a somewhat central location
compared to all the study sites. The research farm is constantly recording data, which
makes it ideal for looking at the averages for certain days and the average for a whole
month. The data that was checked was the air temperature, wind, and rain+snowmelt
measurements. We also used The National Oceanic and Atmospheric Administration
(NOAA) local climatological data and record of climatological observations for Sisseton,
SD for the northern cluster of sites and Watertown for the southern cluster of sites. While
the South Shore Research Farm does have rain+snowmelt data, much of the snow data is
uncertain due to freezing (climate.sdstate.edu/archive/).
Study Sites
There were 20 sites prechosen for this study by the South Dakota Department of
Game, Fish and Parks. Study sites were chosen from the reports of Dennis Skadsen.
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Many, but not all, of these sites have a record of H. dacotae being observed there (Table
3). There were 10 sites that are owned or managed by the state, nine that were owned and
managed by the Sisseton Wahpeton Oyate, and one privately owned site. The names for
these sites were based on a combination Skadsen’s reports and South Dakota Game, Fish,
and Parks records. The names for the sites owned by the Sisseton Wahpeton Oyate are
based on Skadsen’s reports and on that of G. Marrone (Skadsen 1997).
State sites

Tribal sites

Private sites

Crystal Springs GPA

Scarlet Fawn Prairie

Abbey of the Hills 120
acres

Mud Lake GPA

Hayes Prairie

Lake Ketchum GPA

North Enemy Swim Prairie

Coteau Lakes WPA

East Enemy Swim Prairie

Altamont GPA

Owl Lake Prairie

Round-Bullhead GPA

Goodboy Prairie

Larson GPA

Oak Island Prairie

Pickerel Lake Recreation
Area-East Unit
“One Road”

White Prairie
East Blue Dog Prairie

Wike Prairie
Table 1. List of Hesperia dacotae sites by ownership.
The study sites were grouped into a northern cluster and a southern cluster.
Watertown was chosen as a central location. The southern cluster of study sites includes
Mud Lake GPA, Lake Ketchum GPA, Coteau Lakes WPA, Altamont GPA, Larson GPA,
Crystal Springs GPA and Round-Bullhead GPA. The northern cluster includes “One
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Road”, Wike Prairie, Scarlet Fawn Prairie, Hayes Prairie, East Enemy Swim Prairie,
North Enemy Swim Prairie, Owl Lake Prairie, Goodboy Prairie, White, Oak Island
Prairie, East Blue Dog Prairie, Pickerel Lake Recreation Area-East Unit, and Abby of the
Hills 120 acres. This was done to make the task of visiting every site at least four times
during the field season. And it allows for some logistical flexibility.
Data Collection
During the survey periods, each site was visited at least twice. Inhabited sites
were visited four times during the peak adult H. dacotae flight period. This was done to
make sure that no emergence times were missed and could be noted. Collection of data
was mostly used through capture and release. Due to the skipper’s status as a
“Threatened” species under the Endangered Species Act, no voucher specimens were
taken, though a U.S. Fish and Wildlife Service permit was obtained to cover the taking of
specimens if needed.
Transects were walked as a large circle with focus on areas with high Echinacea
spp. density. These areas of Echinacea were where H. dacotae was more likely to be
found. The transect varied from site to site as some sites were much larger than others.
There was some deviation from these transects when chasing skippers to identify them.
Skippers observed were netted and placed in an identification tube. Once the skipper was
identified, the species and gender were recorded, and the specimen released. Other
butterfly species were identified on the wing when possible, i.e. Speyeria idalia (Regal
fritillary), Cercyonis pegala nephele (Wood-nymph), Coenonympha tullia benjamini
(Prairie ringlet).
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RESULTS
Eight of the inhabited sites were managed under a late summer haying regime.
Seven of these prairies are owned by the Sisseton Wahpeton Oyate and one is owned by
the Abbey of the Hills. These sites are rented to private landowners who are instructed to
hay the prairies once a season. The exact time of haying varies and is typically done by
mid-August. As leases for the tribe-owed sites come up for renewal, there is a stipulation
that haying be done after late August or during early September.
One of the sites, East Blue Dog Prairie, was hayed during mid-July rather than
late August for several years. In 2014, most of the site was hayed by July 28 (Table 2).
The next year, the north half of East Blue Dog Prairie was hayed by July 22. It is not until
2019, that the site was hayed by August 6th. Most of the site is heavily invaded by B.
inermis (Figure 7). Hesperia dacotae has not been seen on East Blue Dog Prairie since
2014.
In comparison, the East Enemy Swim Prairie site had not been hayed even in midAugust of 2019 (Table 2). The same goes for Scarlet Fawn Prairie, which had not yet
been hayed by the end of August (Figure 8). These two sites have historically had large
H. dacotae populations. These are two site populations are used by the Minnesota Zoo for
their breeding program (Runquist 2016).
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Figure 7. East Blue Dog, Day County. ©Kendal Davis.
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Figure 8. Scarlet Fawn Prairie, Day County in July. ©Dennis Skadsen.
Four of the sites chosen by South Dakota Game Fish and Parks for this survey did
not have any historical observations of H. dacotae. Those sites were Ketchem Lake GPA,
Coteau Lakes GPA, Round-Bullhead GPA, and Larson GPA. None of these sites had
suitable habitat for H. dacotae, especially Larson GPA. Much of the site is a fen. The
other three sites are under a grazing regime. Round-Bullhead GPA had been grazed in
2018 and 2019. Coteau Lakes GPA and Lake Ketchum GPA were grazed in 2019.
Hesperia dacotae Observations
In 2018 and 2019, sites were surveyed several weeks prior to adult emergence and
until the last adults were observed. It proved difficult to detect adults at the start and end

22

of the flight period because adult density was low and active adult H. dacotae are
difficult to observe.
In 2018, H. dacotae adults were observed flying from June 22 to July 4. All the
observations of adults in 2018 were made on known inhabited sites. The first adult H.
dacotae, a male, was observed at Scarlet Fawn Prairie on June 22. Another male and a
female were observed shortly after the first male was recorded. One of the forewings of
the second male was still curled, suggesting that he had emerged recently.

Figure 9. Location of the female H. dacotae found at Goodboy Prairie in 2018.
©Google Earth.

The next observation was July 2 at Goodboy Prairie. There was a total of five
females and two males recorded. The first female was recorded from 45.455, -97.143
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(Figure 9). The other four females and two males were observed following the ridge line
(Figure 10). This is especially of note as the last time H. dacotae adults had been
observed at these sites were in 2014 (Table 3).

Figure 10. Path (white curved line) following the ridgeline at Goodboy Prairie.
©Google Earth.

The last adults were observed on July 4 at Owl Lake Prairie. There were four
worn females and two males. All adults were caught on the west side of the road (Figure
11). This was another site where H. dacotae were thought to be extirpated from like
Goodboy Prairie. The last time adults had been observed at Owl Lake Prairie was in 2014
(Table 3). There were no other adults observed after July 4. It is assumed that most of the
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adults had died off and therefore were below detectible levels. There were no
observations of H. dacotae on state-owned sites in 2018.

Figure 11. Locations of Hesperia dacotae adults caught at Owl Lake Prairie in 2018.
©Google Earth.

In 2019, adults were observed flying from June 30 to July 17. However due to
weather, it is possible that adult emergence started earlier. The first adult was a male
observed at Scarlet Fawn Prairie on June 30. The next observation of adult H. dacotae, a
male, was observed at North Enemy Swim Prairie on July 2. There were several
observations of males that seemed to be chasing females or fighting with other males as
well. A total of seven males and five females were recorded at the North Enemy Swim
Prairie site.
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Figure 12. Inhabited sites in eastern South Dakota in 2019. ©Google Earth.
On July 3, four male H. dacotae were observed at East Enemy Swim Prairie but
there were no observations of adults at any of the other sites visited (Figure 12). There
were five males and three females recorded for Hayes Prairie and two males and two
females captured at Owl Lake Prairie on July 6 (Figure 12). There was one female
observed at Goodboy Prairie on July 7. Three males were recorded at Oak Island prairie
(Figure 12). On July 8, a total of nineteen H. dacotae were observed at North Enemy
Swim Prairie. Fourteen females and five males were recorded. The final 2019 observation
of H. dacotae was at East Enemy Swim Prairie on July 17, during which a total of nine
adults recorded, with four males and five females. There were no other observations after
July 17. No skipper observations were made on any of the state-owned sites.
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General Butterfly Surveys
In 2018, there were 21 different species of butterflies recorded at all the sites. A
total of 200 individuals were recorded across all the sites. Cercyonis pegala (Fabricius
1775) (Common wood-nymph) had the greatest number of individuals recorded at 32
(Table 4). Coenonympha tullia benjamini (Prairie ringlet) was second with 20 individuals
recorded across all sites (Table 4). Hesperia dacotae was in third in abundance with 16
individuals (Table 4).
In 2019, a total of 27 different species of butterflies were recorded at all sites
(Table 5). A total of 425 individuals were recorded across all the sites. Hesperia dacotae
had the most recorded individuals as it was the target species of the project. The second
was Polites themistocles (Tawny-edge skipper) with 65 individuals. The third numerous
species was C. tullia benjamini with 55 individuals recorded.

DISCUSSION
Identification Difficulties
One of the first hurdles to overcome was the identification of H. dacotae. The
identification can be challenging to the untrained eye. Lindsey (1919) wrote, “no key can
be sufficient in itself, for many of our species and forms intergrade to such an extent that
only the practiced eye can even sort them properly.”
Several species in the region look very similar: Polites mystic (W.H. Edwards,
1863) (Long Dash skipper), Polites themistocles (Latreille, 1824) (Tawny-edged
skipper), Hesperia ottoe (W.H. Edwards, 1866) (Ottoe skipper), Atalopedes
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campestris (Boisduval 1852) (Sachem), Polites peckius (W. Kirby, 1837) (Peck’s
skipper), and Hesperia leonardus pawnee (Harris, 1862) (Pawnee skipper). Each of these
skippers is visually very similar to H. dacotae, and have an adult flight before, during, or
after that of H. dacotae adult flight period.
Like H. dacotae, P. mystic is a small orange skipper with black/brown wing
margins. It is a univoltine species that has a flight period of early June to late July. In the
males, the difference between P. mystic and H. dacotae is the dark stigma on the
forewing. P. mystic stigmas are connected to the dark edge of the forewing, whereas H.
dacotae stigmas do not connect to the edges and are much more defined. With the
females, H. dacotae is a grey color whereas P. mystic females can be more orange and
often have darker wing margins.
Polites themistocles is a small orangish skipper, with dark hindwings that have an
orange spot. Polites themistocles’s flight period begins almost a week before H.
dacotae emerges and ends several weeks after H. dacotae has disappeared. Like with P.
mystic, the stigma of P. themistocles connects to the darker wing margins on the
forewing, but the stigma is less defined on P. themistocles. Polites themistocles has
darker underwings compared to H. dacotae. This species is one of the harder skippers to
spot the difference between it and the H. dacotae, due to P. themistocles having a flight
period just before H. dacotae’s and observed at sights where H. dacotae have been
documented.
Hesperia ottoe is the hardest skipper to differentiate between it and H. dacotae.
Hesperia ottoe males and females look remarkably like H. dacotae males and females.
However, two differences between H. ottoe and H. dacotae are worth noting: H. ottoe is
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slightly larger than H. dacotae, and H. ottoe’s flight period is mid-July to late August.
With size, H. ottoe has a wingspan of 3.2 cm (1.25 inches) to 4.3 cm (1.69 inches) in
length, while H. dacotae has a wingspan of 2.5 cm (<1 inch) to 3.0 cm (1.18 inches).
Another skipper that looks similar to H. dacotae is A. campestris. Like H. ottoe,
A. campestris looks like H. dacotae. However, the flight period for A. campestris
adult flight period is August to October.
With P. peckius, the habitat is the most significant difference between this species
and H. dacotae. Polites peckius is found on the wetter prairies. The other thing that sets
P. peckius apart from H. dacotae is the underwing pattern. Polites peckius’s wing pattern
is much more pronounced than H. dacotae.
Finally, while H. leonardus pawnee looks like a small H. dacotae, the main
difference between the two species is the late summer flight period. Hesperia leonardus
pawnee’s adult flight period begins in August and ends in late September.
These skippers can make identification of H. dacotae in the field tough to an
untrained eye. Add in the quick flight of skipper due to their powerful flight muscles, and
it can be hard to see what species a skipper is when they are flying past. Even when a
skipper is perched on a flower, many of these skippers look very similar to H. dacotae, it
can make it difficult for an untrained eye to determine what that species is. Coupled with
a similar adult flight period, there is a possibility that H. dacotae has been misidentified
in the past, and what may have been a sighting may have been another species. This is
something that even the experts debate among themselves.
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Figure 13. Males and females of similar skippers in the study area. ©Tim
Poole/www.discoverlife.org.

Weather
The second problem with an accurate survey is the weather. While summer is the
peak time for H. dacotae, the weather on the Prairie Coteau brings its own challenges.
Many of these sites for this study were in rural areas of northeastern South Dakota, and
quite a few of them could only be accessed by gravel or dirt road that cannot be traveled
in a wet field season. In one case, the way to the site cuts across a lake. Due to the
amount of rain in 2019, there were days where it was challenging to access that site
because the water was across the road.
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A second challenge of the weather is the variation during the day. The farthest site
was a two-hour drive by car, and there were several sites that were nearby. Several
changes can occur during a trip to some of the sites. One of the things I noticed is that
sometimes as the day would warm up, the wind speed would increase. By the time I got
up to my farthest sites, the wind would blow so hard that the grasses would almost lay
flat. Windy days made it hard to swing the net, which is problematic when one is trying
to catch something the size of a quarter that has the takeoff speed of a fighter jet.
In eastern South Dakota, the Coteau des Prairie, also known as the Prairie Coteau,
is a glacial ridge that is approximately 320 km (~200 miles) in length and 160 km (100
miles) in width. The ridge is composed of glacial deposits, that are remnants of repeated
glaciations. There are deposits of glacial till of varying thickness, composition, and
topographical relief from the advance and retreat of the glacier lobes on either side of the
Prairie Coteau. In areas where the terrain is steep, exposed glacial boulders are abundant.
This area is known for its high winds and heavy rainfall and snowfall. All of these factors
can add extra layers of difficulty when surveying butterflies.
In 2018, the months of May through August were far better weather wise
compared to 2019. Most of the days had excellent conditions for surveying for butterflies.
In June, there was a total of 6.50 cm (2.56 inches) of rainfall at the South Dakota State
University South Shore Research Farm (South Dakota Mesonet 2020). At Sisseton, South
Dakota, there were 8.86 cm (3.49 inches) of precipitation recorded (U.S. Dept. of
Commerce 2018 Sisseton). Watertown, South Dakota, had 8.76 cm (3.45 inches) of
precipitation (U.S. Dept. of Commerce 2018 Watertown). The most significant amount of
precipitation for all three sites fell on June 11 (U.S. Dept. of Commerce 2018
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Watertown). The South Dakota State University South Shore Research Farm had 3.50 cm
(1.38 inches) of precipitation (South Dakota Mesonet 2020). Watertown, South Dakota,
had 4.67 (1.84 inches) of precipitation, while Sisseton, South Dakota, only had 1.14 cm
(0.45 inches) (U.S. Dept. of Commerce 2018 Watertown).
The average air temperature for June 2018 at the South Dakota State University
South Shore Research Farm was 21°C (69°F) (South Dakota Mesonet 2020). The highest
temperature recorded was on June 5 at 33°C (92°F) (South Dakota Mesonet 2020). In
Sisseton, the average air temperature was 12°C (70°F), with the highest recorded
temperature during June 2018 was 32°C (89°F) on June 5 (U.S. Dept. of Commerce 2018
Sisseton). Watertown had an average temperature of 27°C (80°F), and the highest
recorded for June 2018 was 34°C (94°F) on June 5 (U.S. Dept. of Commerce 2018
Watertown).
The average wind speed in June 2018 was eight mph (South Dakota Mesonet
2020). The max speed, which is defined as the fastest 5-minute wind, was 27 mph on
June 2 (South Dakota Mesonet 2020). During June, there was only one day when the
average windspeed for the days rose above 16 mph, which is a four on the Beaufort scale
(South Dakota Mesonet 2020). Most days in June 2018, wind speeds were below 16 mph.
On the Beaufort scale, these average wind speeds were either calm, light air, light breeze,
gentle breeze, and moderate breeze; the wind force of 0, 1, 2, 3, and 4, respectively.
July of 2018 was warmer than June 2018. The average air temperature at the
South Dakota State University South Shore Research Farm was 21°C (70°F) with the
highest recorded temperature on July 11 at 32°C (90°F) (South Dakota Mesonet 2020).
Sisseton had an average temperature of 27°C (80°F). The highest recorded temperature in
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Sisseton during July 2018 was 34°C (93°F) on July 8 (U.S. Dept. of Commerce 2018
Sisseton). While in Watertown, the average temperature was 27°C (81°F), and the highest
recorded temperature being 33°C (91°F) on July 11 (U.S. Dept. of Commerce 2018
Watertown).
Compared to June, July 2018 was a bit dryer at the South Dakota State University
South Shore Research Farm compared to Sisseton and Watertown. The South Shore
Research Farm recorded 6.50 cm (2.56 inches) (South Dakota Mesonet 2020). The most
significant amount of precipitation at the South Shore Research Farm fell on two separate
days, July 4 and 25, with 0.86 cm (0.34 inches) (South Dakota Mesonet 2020).
In comparison to the South Shore Research Farm, Sisseton registered 15.98 cm
(6.29 inches) of precipitation, with the highest amount of precipitation recorded on July 8
with 4.32 cm (1.70 inches) (U.S. Dept. of Commerce 2018 Sisseton). However, two other
days also experienced over an inch of precipitation (U.S. Dept. of Commerce 2018
Sisseton). July 3 had 3.68 cm (1.45 inches) of precipitation fall, and July 19 had 2.59 cm
(1.02 inches) of precipitation (U.S. Dept. of Commerce 2018 Watertown).
On the same note, Watertown recorded 8.51 cm (3.35 inches) of precipitation
(U.S. Dept. of Commerce 2018 Watertown). However, unlike Sisseton, the highest
amount of precipitation fell in Watertown on July 19 with 1.65 cm (0.65 inches) (U.S.
Dept. of Commerce 2018 Watertown). The next greatest amount recorded for Watertown
occurred on July 3 with 1.57 cm (0.62 inches) (U.S. Dept. of Commerce 2018
Watertown).
The average for wind speed was lower compared to June 2018. According to the
South Dakota State University South Shore Research Farm, the average wind speed for
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July 2018 was 6 mph, which is 2 mph below the average speed recorded in June (South
Dakota Mesonet 2020). The highest daily average wind speed was 14 mph on July 8
(South Dakota Mesonet 2020). The highest recorded max wind speed was 24 mph on
July 4 (South Dakota Mesonet 2020). Interestingly, most of the average speed throughout
July 2018 was under 14 mph, which is a 4 on the Beaufort scale. On the Beaufort scale,
these average wind speeds were either calm, light air, light breeze, gentle breeze, and
moderate breeze; the wind force of 0, 1, 2, 3, and 4, respectively.
2019 was an interesting year. At the South Dakota State University South Shore
Research Farm, between January and April, there was approximately 7.14 cm (2.81
inches) of snowmelt/rain (South Dakota Mesonet 2020). May 2019 alone had 8.64 (3.4
inches) in a total of rain/snowmelt (South Dakota Mesonet 2020). In Sisseton, a total of
19.28 cm (7.59 inches) of precipitation fell between January and April (U.S. Dept. of
Commerce 2019 Sisseton). May 2019 saw a whopping 11.84 cm (4.66 inches).
Watertown observed 21.81 cm (8.59 inches) of precipitation in those four months (U.S.
Dept. of Commerce 2019 Watertown).
Even both June and July had a large amount of precipitation. At the South Dakota
State University South Shore Research Farm, there was 6.15 cm (2.42 inches) of rainfall
recorded for June and a total of 16.92 cm (6.66 inches) in July (South Dakota Mesonet
2020). The greatest amount of rainfall was July 1, 2019, with almost 5 cm (>2 inches) of
precipitation (South Dakota Mesonet 2020). What was interesting about July 2019 was
that July 1 saw nearly 5 cm (>2 inches) of rain followed by another 3.61 cm (1.42 inches)
on July 4 (South Dakota Mesonet 2020).
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In Sisseton, June 2019 had 6.96 cm (2.74 inches) of precipitation, with the most
significant amount of precipitation falling on June 20 with 2.34 cm (0.92 inches) (U.S.
Dept. of Commerce 2019 Sisseton). During July 2019, Sisseton registered 12.37 cm (4.87
inches) of precipitation (U.S. Dept. of Commerce 2019 Sisseton). There were two days in
July 2019 that experienced a large amount of precipitation for Sisseton, South Dakota.
July 4 had 3.81 cm (1.50 inches) of precipitation, and July 9 had 4.17 (1.64 inches) of
precipitation (U.S. Dept. of Commerce 2019 Sisseton).
Watertown recorded 5.18 cm (2.04 inches) of precipitation during June 2019 and
17.47 cm (6.88 inches) during July 2019 (U.S. Dept. of Commerce 2019 Watertown).
The greatest amount of precipitation in June for Watertown fell on June 22 with 1.50 cm
(0.59 inches) (U.S. Dept. of Commerce 2019 Watertown). Several days in July 2019 had
a greater than 2.54 cm (1 inch) of precipitation (U.S. Dept. of Commerce 2018
Watertown). The first day was July 1 with 4.57 cm (1.80 inches) (U.S. Dept. of
Commerce 2018 Watertown). The second day was July 4, with 2.84 cm (1.12 inches) of
precipitation (U.S. Dept. of Commerce 2018 Watertown). The third day was July 9 with
3.28 cm (1.29 inches) (U.S. Dept. of Commerce 2018 Watertown). The final day was
July 28, with 3.78 cm (1.49 inches) (U.S. Dept. of Commerce 2018 Watertown).
Altogether, a little over 12 cm (nearly 5 inches) fell in the first two weeks of July 2018
just in Watertown alone.
Early July is part of the peak adult flight for H. dacotae, and rain makes it hard to
get out to the sites. Many of the study sites are in rural areas that can only be accessed by
gravel or dirt road. One site, Crystal Lake, is accessed along a minimum maintenance
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road that has low spots that retain water. The road to get to the “One Road” site cuts
across a lake.
With wind speed, the South Dakota State University South Shore Research Farm
saw an average windspeed 7 mph in June (South Dakota Mesonet 2020). The max
windspeed in June was 34 mph recorded on June 4. The average recorded windspeed for
July 2019 was 6 mph (South Dakota Mesonet 2020). The max windspeed for July 2019
was 24 mph on July 1 (South Dakota Mesonet 2020).
While the averages wind speeds were low for June 2019 and July 2019, there
were several days during the expected adult flight period of H. dacotae that were above
10 mph (South Dakota Mesonet 2020). In June 2019, from June 20 to June 30, the
average max wind speed was 16 mph. Between July 1 and July 14, the average wind
speed was 6 mph, and the average max wind speed was 15 mph (South Dakota Mesonet
2020).
As stated before, the weather is an important factor when trying to catch
butterflies, like H. dacotae. Skadsen has mentioned in his reports (2003, 2005) that some
of the best days for hunting H. dacotae are days with temperature above 27°C (80°F)
with wind speeds below 10 mph.
Dana (1991) noted that H. dacotae adults will perch lower on vegetation on
cooler, windy days. Dana (1991) also suggested that weather conditions, such as windy
and cloudy days, affects skipper catchability, a point many times observed during this
study. Several times during the 2019 summer, as a storm would roll in, the clouds would
cover up the sun, and activity would stop. Hesperia dacotae adults would drop down into
the grass.
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Extremely windy days, those above 23 mph, which is a 5 on the Beaufort scale,
didn’t necessarily have less activity per se but, most H. dacotae adults would stay close
to the vegetation level and would perch on lower parts of the plants. Such days made it
harder to catch H. dacotae or any other skipper.
Skippers are strong fliers compared to butterflies. Skippers have stockier bodies
with stronger wing muscles that give the skipper a darting flight with faster wing beats
(Cong et al. 2015). Hesperia dacotae, in particular, will not always fly when escaping,
but sometimes will drop into the vegetation.

Privately-owned land
Of the 2.3 billion acres of land surface that makes up the United States, 61 percent
is held by private landowners (Eno et al. 2006). Working with private landowners is an
integral part of the conservation of species. However, the preservation of endangered
species on private land remains a controversial topic. In Section 9 of the Endangered
Species Act, any private action that may result in the taking of endangered species is
prohibited. The U.S. Fish and Wildlife Service interprets Section 9 as any activity that
may indirectly harm a species by modifying its habitat in ways that hinder essential
activities like feeding and mating. Due to these interpretations, the restrictions can
encompass otherwise lawful activities such as logging, grazing, and construction. Thus,
property rights advocates have raised vigorous opposition to anything to do with
endangered species. They say the managing of private land should be left entirely to the
landowner. The common reaction from landowners is to “shoot, shovel, and shut up” or
that government agencies “lie, cheat, and steal” (Nelle n.d.). This way of thinking
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undermines much of the work being done under the ESA to protected threated and
endangered species.
Today, many conservation biologists and natural resource managers have taken a
different approach to working with private landowners (Nelle n.d.). Rather than telling
private landowners what they cannot do to or on their land, conservation biologists and
natural resource managers develop a working relationship with the private landowners.
This approach encourages private landowners to work with conservation biologists and
natural resource managers, and to respond more receptively to conservation practices
(Nelle n.d.). However, there is a fine line that needs to be tread. Landowners do not like
being told how to use their land, and it can take very little to break a landowner’s trust. In
the case of H. dacotae, we do not know how many populations are on privately-owned
land or if some of the populations on privately-owned land are still around. The main
problem here is getting permission from the private landowners because one may get
permission for one year but not the next. Another issue is that landowners may find out
they have H. dacotae and then later decide to change how they use their land. For
example, instead of the property being used as a hayfield, the landowner chooses to put
cattle on it (Skadsen 2003).

Site history
Site history plays an important role in whether a site is inhabited by H. dacotae.
For example, in 2014, most the East Blue Dog Prairie was hayed (Skadsen 2014).
Skadsen (2015) reported that there were no observations of H. dacotae at East Blue Dog
Prairie in 2014. Haying most of the site by mid-July likely removed some of the adult
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nectar sources. This reduced availability or loss of nectar sources likely reduced the
chances of adult survival and the female’s fecundity (Dana 1991), thus, causing
population decline at East Blue Dog Prairie.
Another site, the east unit of the Pickerel Lake State Recreation Area, has been
under a mixed management regime of fall haying and periodic prescribed burning. In
2011, a portion of the unit was subjected to a prescribed burn (Skadsen 2011). As part of
a restoration project, a total of 232 prairie forbs that are utilized by prairie dependent
butterflies as either adult or larval food, were planted on the burned portion. In 2012, a
second portion of the unit was burned and a total of 75 forbs were planted (Skadsen
2012).
Again, none of the ten state-owned sites surveyed had any observations of H.
dacotae in 2018 and 2019. A majority of these sites are under a mixed management
regime of grazing, annual burning and haying. Several of these sites in 2019 were being
grazed until early July. The southeast portion of Coteau Lakes GPA was grazed until July
8. The Round-Bullhead site was grazed until June 30 and Crystal Springs had cattle until
July 12. These sites had previous reports of H. dacotae (Skadsen 2003). However, the
majority of those observations were before 2010 (Skadsen 1997, Skadsen 2003). The
only state-owned site that had H. dacotae observations after 2010 is Wike Prairie (Table
3).

Habitat Degradation
The status of H. dacotae relies on the protection of the remaining good quality
habitat patches from conversion to agricultural land or degradation. Management
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practices must maintain and restore high-quality habitat in order to facilitate population
growth, dispersal and minimize inbreeding, and other processes that are deleterious to the
adaptive capacity of H. dacotae populations.
In the introduction, I noted how habitat degradation is the second greatest threat
facing H. dacotae. One of the ways that habitat degradation can occur is through poor
land management practices. When H. dacotae was listed as a Threatened Species, U.S.
Fish and Wildlife Service had suggestions for H. dacotae habitat management
recommendations (U.S. Fish and Wildlife 2014). These recommendations discussed
grazing, fire, and haying as tools that land managers could use to maintain H.
dacotae skipper habitat. These recommendations can be useful in maintaining prime H.
dacotae habitat, but are deleterious if time, intensity, and size of the location are not
taken into account.

Grazing
Globally, overgrazing is one of the more important causes of degradation on arid
and semi-arid rangelands (Deng et al. 2013). A large portion of the world’s pasture that
suffers from overuse stems from extensive pastoral land use, slow response to land
management changes, and the social and economic problems associated with reducing
livestock numbers on heavily used rangelands (Deng et al. 2013). Overgrazing is noted to
have several negative impacts on grasslands, including increases in undesirable
vegetation (Louhaichi et al. 2009), decreases in biomass and loss of vegetation cover, and
reduced species diversity (Deng et al. 2013).
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Historically, some of the H. dacotae habitats were grazed by bison (McCabe
1981, Trager et al. 2004), but currently, cattle are the principle grazing ungulate. Both
bison and cattle are primarily grass feeders and generally show high dietary overlap, but
the two can have different effects on prairie habitats (Damoureyeh and Hartnett 1997,
Matlack et al. 2001). Bison are less selective in foraging and show lower dietary niche
breadth, which is the number of available species per growth forms consumed
(Damoureyeh and Hartnett 1997). Cattle diets are characterized by a lower percentage of
grass and a higher browse/forb component relative to bison (Damoureyeh and Hartnett
1997). Grasslands grazed by bison may have greater plant species richness and spatial
heterogeneity than those grazed by cattle (U.S. Fish and Wildlife Service 2018). This
grassland heterogeneity supported many prairie-obligate species (Kohl et al. 2013). In the
case of H. dacotae, both cattle and bison remove forage for larvae and nectar sources for
adults and change the vegetation structure (U.S. Fish and Wildlife Service 2018). Bison
and cattle can also trample larvae and alter larval microhabitats.
However, direct comparisons between bison and cattle are difficult to make
because of the varying management practices. Cattle are associated with ranches that
manage the cattle for optimum commodity production. The herds are separated for most
of the year based on sex and age, and the cattle ranchers will employ general animal
husbandry practices like supplemental feeding, and land management practices that
homogenize the landscape (Fuhlendorf et al. 2010). On the other hand, bison are either
managed as production herds or as conservation-focused herds on preserves or refuges.
Production/commodity systems with bison are often managed in a similar way to cattle
(Fuhlendorf et al. 2010). Bison on preserves focused on conservation are sometimes
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treated as either wildlife or livestock and managed with much less intensity than
production systems. Cattle are rarely if ever managed as wildlife or with a conservation
focus (Fuhlendorf et al. 2010).
The primary difference between historical ungulate grazing and contemporary
times is that cattle and bison are confined. The two species are often grazed all season
long, from May through October, regardless of the capacity of the site to sustain this
grazing pressure. This is especially noticeable if the grazing continues year after year.
McCabe (1981) noted that despite the existence of numerous grazed prairies in North
Dakota, only one grazed site had any H. dacotae. McCabe (1981) also suggested in that
same paper that the H. dacotae population on this site is the remains of a former
population. Royer and Marrone (1992) did attempt to survey the site in 1992. However,
weather conditions prevented them from staying at the site for a significant amount of
time. I did not find documentation that anyone has returned to this site after 1997. Royer
and Marrone (1992) stated that heavy grazing was a threat H. dacotae and other prairie
specialists, but occasional light grazing should not be a long-term threat in some habitats.
Light grazing only works if there are areas of contiguous habitat that remain ungrazed so that nonaffected populations H. dacotae can repopulate the grazed area later
(Cochrene and Delphey 2002). Grazing can affect the two habitat types of H.
dacotae differently. The North Dakota mixed-grass prairies tolerate little to no grazing
(Cochrene and Delphey 2002). McCabe (1981) observed that grazing eliminated H.
dacotae at North Dakota sites, and nectar plants such as Calylophus serrulatus.
Even Campanula rotundifolia rapidly diminished with light grazing, whereas heavy
grazing eliminated Ratibida columnifera and Echinacea angustifolia (Cochrene and
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Delphey 2002). Often, the intensity and duration of grazing leads to the replacement of
native plants with grazing tolerant, exotic, cool-season species such as the grasses B.
inermis and P. pratensis.
In tallgrass prairies, grazing appears to be a slightly less significant threat to H.
dacotae. Cochrane and Delphey (2002), suggested that H. dacotae on tallgrass prairies
maybe were more resilient to light grazing than H. dacotae found in mixed-grass prairies.
According to Environment Canada (2007), the reason tallgrass prairie H.
dacotae populations are able to tolerate light grazing or light-rotational grazing is because
it reduces litter and maintains mixed-grass vegetation structure. There is no mention of
how this light or light-rotational grazing affects the nectar sources used by H. dacotae.
Hypothetically, an extremely short, high intensity graze could have the same effect as
mowing as long as the livestock are off the site before the nectaring forbs are at their
blooming stage.
Dana (1991) stated that H. dacotae populations in tallgrass prairies can be
eliminated by overgrazing within one year. In South Dakota, the dominant usage of
privately owned tallgrass prairie is grazing. Only property owned by private conservation
groups is not grazed (Higgins 1999). Grazing is noted to adversely affect H.
dacotae when it significantly reduces the density and diversity of important nectar and
larval host plant species, or eliminates them entirely or modifies the near-surface
environment, like pH, relative humidity, and litter depths (Cochrane and Delphey 2002).
It is important to note here that overgrazing is the main issue, not grazing on the
whole. Pasture size, stocking densities, management practices, duration, and breed can all
be factors in how cattle affect their environment. Grazing of enough intensity and/or
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duration eliminates H. dacotae from all the habitat types where it occurs. However,
grazing could be the only reasonable alternative to maintain prairie vegetation on rocky
or steep areas (Cochrene and Delphey 2003). Török et al. (2014) observed that lowintensity grazing can be beneficial to the management of grasslands and that grazing
systems with robust cattle breeds in low stocking rates mimic natural grazing regimes in
grasslands (Török et al. 2014). However, this statement should be taken with a healthy
dose of skepticism as the Török et al. (2014) study looked at cattle effects on grasslands
of Europe, where cattle are a native ungulate.
The problem of grazing seems to be the stocking rate, which is the relationship
between the number of animals and the size of the unit on which they are placed, the
duration, the length of time cattle (or bison) are allowed to be on that unit, and the
repetitiveness of grazing treatment. Moranz et al. (2013), mentioned several European
studies that have demonstrated that grazing can alter butterfly community composition
and abundance.
One must be careful in thinking that studies of cattle on European grasslands can
easily translate over to the prairies of North America. Any study of cattle’s effects on
butterflies should be done at a species level because insects exhibit a species-specific
response to disturbance. How a species may react to disturbance may be different from
others in the same habitat. A generalist butterfly may have a broader range of food
sources and habitat, so it can thrive almost anywhere, while on the other hand a prairieobligate species, like H. dacotae, often needs very specific habitat requirements and has a
much smaller range of food sources. When cattle graze, they remove both nectar sources

44

and larval food sources; couple that with a large number of individuals for the size of the
unit for a long period of time, and specialists like H. dacotae are going to be pushed out.
A second issue with grazing on H. dacotae habitat is the degree of isolation of
populations. In northeastern South Dakota, H. dacotae sites are what can be best
described as islands of prairie surrounded by large swaths of agricultural land and heavily
grazed pasture (Figure 14). Unlike Monarchs and Regal fritillary, H. dacotae do not
move great distances (Dana 1992), so its populations are very much isolated to the
prairies they are found on, and any significant habitat disturbance will have a massively
deleterious effect on a local population.

Figure 14. Hayes Prairie surrounded by agricultural land ©Google Earth.
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Fire
The importance of fire for prairie plants has long been a topic of research. The
frequency of fire and its importance in the development and maintenance of North
American prairies are well documented (Dana 1991). Tallgrass prairies accumulate an
enormous amount of biomass as litter (Owensby et al. 1993). This litter can create a thick
thatch covering the ground. This thatch litter makes it harder for new shoots to find
sunlight. Fire not only helps remove the thatch but frees nutrients. A burn also helps with
the germination of some prairie species. Rohn and Bragg (1989) found that fire helped
some plant species germination rates increase.
Historically, fires on the prairie were set by lightning until humans gained the
necessary tools to start fires. The Native Americas burned grasslands year after year to
keep the forests from encroaching on favorable habitat for game and plants they hunted
and harvested (Black 2009). As pioneers pushed across the North American landscape, a
different view was that fire was something that needed to be controlled wherever
possible.
The building of permanent structures changed attitudes towards wildfire (Black
2009). In 1944, through the arrival of Smokey Bear, the debate of fire was settled in the
American consciousness: forest fires were bad and should not be allowed to
burn. However, without fire, the landscape changes. Forests grow thicker, and trees begin
to encroach on meadows prairies (Black 2009). Besides the conversion of prairies and
grasslands to agriculture areas, people preferred agriculture, housing, and other
developments to prairies. Now many of North America’s grasslands and prairies exist in
scattered fragments (Black 2009). Many of these remnants have been negatively affected
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by native and non-native plants. For example, B. inermis is a major threat to prairie
remnants in eastern South Dakota. In the same vein, many species that rely on prairies
like H. dacotae are forced to smaller and more isolated and areas (Black 2009).
Fire has a vital role in the natural ecosystem, along with its effectiveness in
eliminating exotic species. Compared to the well-studied effects of fire on prairie plants,
there is very little research into fire’s effects on prairie arthropods (Dana 1991). Black
(2009) noted that fire practitioners often do not take invertebrates into account when
planning controlled burns and that there are never baseline surveys of the invertebrates at
a site. Many land managers know that plants are adapted to fires and how those plants
will respond to the prescribed burn (Black 2009). They also know that most mammal and
bird species can move out of harm’s way as long as the prescribed burn is not during
nesting season. However, land managers may be less aware of how most insects,
especially larval stages of habitat specialists, are not as mobile as vertebrates (Black
2009).
More commonly, land managers use prescribed or controlled fires to help
maintain native grassland structure and species diversity (Narem 2015). These controlled
fires are often different from historical fires in their frequency, relative patchiness,
intensity, and seasonality. For example, prescribed fires are often set in the spring and fall
when native grasses are dormant (Cochrene and Delphey 2003). In contrast, natural
wildfires mostly occurred in the summer (Bragg 1995). Furthermore, remnant prairies are
often burned more frequently and thoroughly than historical fires.
Hesperia dacotae management prescriptions include fire as one of the ways to
manage the habitat, though there are very specific prescribed burn conditions for the
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species. Cochrane and Delphey (2002) recommended that dividing a site into as many
burn units as feasible and never attempting to burn the entire habitat in a single year.
They also suggested that spring burns be conducted as early as possible; this is to prevent
high larval mortality. After May 1 it is likely the H. dacotae larvae have emerged from
their shelters (New 2014). Burns in the fall may result in higher soil temperatures, which
in turn means a greater mortality rate in larvae. New (2014) notes that larvae are less
vulnerable to fire before they have emerged from their shelters in spring and after the
larvae have undergone diapause because the larvae are in their shelters. Moreover,
performing prescribed burns in late spring may delay the flowering of early and
midsummer forbs so that late spring prescribed burn limits the nectar sources of adult H.
dacotae during their peak flight period.
Among the recommendations by Cochrane and Delphey (2002) is: “to maximize
the length of the fire return interval that is adequate to maintain or restore the highquality native prairie on each burn unit”. They suggest allowing at least three years to
elapse without fire before the area is re-burned. Cochrane and Delphey (2002), also, say
to have longer intervals for H. dacotae sites that have small and/or isolated populations.
These longer intervals between burns for H. dacotae sites may not be possible in
northeastern South Dakota now. Sites may be too small or are isolated away from other
populations. For example, both Scarlet Fawn Prairie and Hayes Prairie are 3.75 km (2.33
miles) from each other with no connecting prairie between the two and the other sites that
had H. dacotae populations (Figure 15).
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Figure 15. Distance between Scarlet Fawn Prairie and Hayes Prairie. ©Google Earth.

Swengel and Swengel (2015) mentioned that fire management can change the
grass growth structure over time. Thus, fire management can have a compounding
adverse indirect effect on grass skippers (Swengel and Swengel 2015). Dana (1991)
noted that long-term fire management could cause grasses to increase in abundance and
become thicker and taller, which is less favorable for H. dacotae. Shorter, thinner grass
growth may be more preferred generally by grass skippers (Swengel and Swengel 2015).
In addition to changes in plant structure, butterfly species richness and abundance
typically decline immediately following a controlled burn. The period of recovery time is
unique to each individual species (Thom et al. 2015). With remnant-dependent species
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that reside in small habitat patches, if their habitat is repeatedly burned, the species may
go extinct due to the population’s inability to recover sufficiently (Thom et al. 2015). All
the H. dacotae sites in eastern South Dakota reside on small suitable habitat patches, so
that any large-scale disturbance like fire could possibly wipe out a population.

Haying
Many of the surveyed sites that had H. dacotae populations are used as hay
prairies. Swengel and Swengel (1999) noted that the greatest densities of H. dacotae were
on fall-hayed tall grass prairies when compared to similar sites that were left idle or
managed by fire. Similarly, the highest abundance of H. dacotae in eastern South Dakota
was observed on fall-hayed prairies. A majority of these prairies are managed by the
Sisseton Wahpeton Oyate and are hayed in mid- to late August or early September
(Skadsen 2003).
This mid- to late August haying regime favors Hesperostipa comata (Trin. &
Rupr.) Barkworth ssp. comata (needle-and-thread) and H. spartea reproduction and
inhibits the seed production of cool season grasses like B. inermis (Narem 2015). An
example of this is East Blue Dog Prairie. Since the site has been hayed in mid- to late
July, East Blue Dog Prairie is heavily invaded by B. inermis. However, haying can be just
as detrimental as it can be helpful in the management of habitat for not only H. dacotae
but other prairie specialists as well. Haying too early not only removes adult nectar
sources but the removal of eggs and larval food. The best example of this is, again, the
East Blue Dog Prairie site. Most of the site was hayed by July 28 in 2014 (Table 2). In
2015, Skadsen (2015) reported there were no observations of H. dacotae at East Blue
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Dog Prairie. If there was a chance of recolonization of the site, it could not happen,
because the north half of the site was hayed by July 22 in 2015. Not until 2019, were the
hay dates pushed back to August (Table 2).

CONCLUSIONS
Clearly the management of sites where H. dacotae occurs influences the success
of those populations (McCabe 1981, Dana 1991, Narem 2015). The most successful
management type for maintaining H. dacotae populations is late summer or fall haying
regime (McCabe, 1981, Dana 1991, Swengel and Swengel 1991, Narem 2015). All the
inhabited sites are under a late summer haying regime. Scarlet Fawn Prairie consistently
has records of H. dacotae since 2002 (Table 3). In turn the East Blue Dog Prairie was
hayed in late July and had no H. dacotae observations in several years (Tables 2-3).
Although, the larger population of H. dacotae in eastern South Dakota is
declining, the species has shown that it is capable of persisting at locations, like Owl
Lake Prairie. Hesperia dacotae was thought to have been extirpated from Owl Lake
Prairie in 2014 but was observed again in 2018 (Skadsen 2014) (Table 3). It is important
not only to maintain the already inhabited sites but also to enhance inhabited sites
(Environment Canada 2007). This will help maintain the populations in eastern South
Dakota for any future reintroduction efforts.
Many of the inhabited sites are isolated from each other (Britten and Glasford
2002). Thus, any big change like haying a site in early July could be deleterious to the
site’s population of H. dacotae. Increased connectivity between populations is beneficial
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for the same reason large populations are more sustainable. There should be further
research done to examine the structural and functional connectivity between the sites in
eastern South Dakota where H. dacotae persist and sites where they have been extirpated.
The recovery goal for this species in eastern South Dakota is to maintain current
populations of H. dacotae with the hope of returning more populations to their former
habitat. As it stands, many of the H. dacotae populations are on sites that have been
managed through late-summer or falling haying regime. If applicable, property managers
and owner should be supplied with management recommendations and guidance on how
preserve their populations of H. dacotae. It is important to maintain the remnant sites as
these sites are the only places in eastern South Dakota where H. dacotae is known to
exist. There has not yet been a successful restoration of H. dacotae habitat and overall
butterfly species diversity is lower on restored prairies than on remnant ones (Shepherd
and Debinski 2005).

Future Research Directions
1. Further surveys of the inhabited sites in eastern South Dakota should be
undertaken. Some former sites in eastern South Dakota like Oak Lake Research
Station should be looked at in the future. There is potential for sites like the Oak
Lake Research Station to have populations of H. dacotae but also as possible
reintroduction sites when that time comes.
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2. Work with tribal leaders and those who lease the land on inhabited sites to keep
fall haying after late August but also make sure the inhabited sites are hayed, to
maintain the vegetation structure.
3. Easements for private landowners to hay after late August.
4. Incentives to prevent landowner from converting hay prairies to agriculture or
pasture.
5. Further research into habitat requirements for H. dacotae in eastern South Dakota.
6. Further consideration and research into reintroduction on restoration sites.
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TABLES
Table 2. Hay dates of tribe owned sites.

Site Type
Sisseton Wahpeton Oyate
South Dakota GF&P
Sisseton Wahpeton Oyate
Nature Conservancy
South Dakota GF&P
U.S. Fish and Wildlife Service
South Dakota GF&P
South Dakota GF&P
South Dakota GF&P
State of South Dakota
Sisseton Wahpeton Oyate
Sisseton Wahpeton Oyate
Sisseton Wahpeton Oyate
Sisseton Wahpeton Oyate
Sisseton Wahpeton Oyate
Sisseton Wahpeton Oyate
South Dakota GF&P
Sisseton Wahpeton Oyate
Sisseton Wahpeton Oyate
South Dakota GF&P
Private

Site Name

East Blue Dog Prairie
Pickerel Lake Rec. East Unit
Scarlet Fawn
Altamont Prairie
Ketchem Lake GPA
Coteau Lakes Pairie
Crystal Springs GPA
Round-Bullhead GPA
Mud Lake GPA
Larson GPA
East Enemy Swim Prairie
Goodboy Prairie
Hayes Prairie
Owl Lake Prairie
Oak Island Prairie
North Enemy Swim Prairie
One Road
White Hay Prairie - North
White Hay Prairie - South
Wike WPA
Abbey of the Hillls 120 acres

County

Day
Day
Day
Deuel
Deuel
Deuel
Deuel
Deuel
Deuel
Grant
Roberts
Roberts
Roberts
Roberts
Roberts
Roberts
Roberts
Roberts
Roberts
Roberts
Roberts
X
X

X

0

X
X
X

0

X

X
0
X

X

X

0
X
X

X
X
X
X
X
X

X

0

0
X

X

X
X

0

X

0
X

X

X

X

X

0
0

X

0

0

X
0
X
0

0
X

X
0
X

X
X

X
0
X

X
X

X
X

X = Present, 0 = Undeteced, Blank = no information found

X

X
X
X
X

X
X
X

0
0
X

X
X
X
0
X

X
0
X

0

X
X
X
X
0
X

X
0
X

0

X

0

X

X
0

X

X

X

X
0
X
X

X

0

X
X
X
X
X
X

X
X

X
X
X
X
X
X

0
X

2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2018*

2014
2018
2019
Pre-1985
None
None
2003
None
2006
None
2019
2019
2019
2019
2019
2019
2003
2012
2006
2013
2017

Last Last Positive
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Survey Observation
Year
Year

54

Table 3. Historical Hesperia dacotae observations for survey site
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Table 4. 2018 list of non-target species
Scientific name
Papilio glaucus

Common name
Tiger swallowtail

Site
Crystal Springs
GPA

Colias eurytheme

Clouded sulfur

Lake Ketchum
GPA
Larson GPA
East Enemy Swim
Prairie
Pickerel Lake
“One Road”

2

Lake Ketchum
GPA
Coteau GPA
Scarlet Fawn
Prairie
Goodboy Prairie
North Enemy
Swim Prairie

2

Colias philodice

Orange sulfur

Number
3

2
3
2
3

2
2
1
1

Plebejus melissa

Melissa blue

Altamont GPA
Larson GPA
East Blue Dog
Prairie
North Enemy
Swim Prairie

3
3
6

Celastrina ladon

Spring azure

East Blue Dog
Prairie

3

Boloria bellona

Meadow fritillary

Crystal Springs
GPA
Mud Lake GPA
Lake Ketchum
GPA
Altamont GPA
East Blue Dog
Prairie
Hayes Prairie
East Enemy Swim
Prairie

2
3
1
2
1
1
2
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Euptoieta claudia

Variegated fritillary

Altamont GPA

1

Speyeria idalia

Regal fritillary

Oak Island Prairie
North Enemy
Swim Prairie
Pickerel Lake
White Prairie

2
1
4
1

Speyeria cybele

Great spangled fritillary

Hayes Prairie

1

Phyciodes tharos

Pearl crescent

Crystal Springs
GPA
Mud Lake GPA
Lake Ketchum
GPA
Altamont GPA
Pickerel Lake

4
2
3
1
1

Chlosyne nycteis

Silvery checkerspot

Altamont GPA
“One Road”

2
2

Vanessa atalanta rubria

Red admiral

Mud Lake GPA
Coteau WPA
Altamont GPA
Pickerel Lake

2
2
1
2

Vanessa cardui

Painted lady

Mud Lake GPA
Lake Ketchum
GPA
Larson GPA
North Enemy
Swim Prairie
White PrairieSouth

1
1
1
2
2

Limenitis arthemis

White admiral

“One Road”

3

Danaus plexippus

Monarch

Crystal Springs
GPA
Mud Lake GPA
Lake Ketchum
GPA
Coteau Lakes
GPA

2
1
2
2
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Cercyonis pegala

Coenonympha tullia
benjamini

Polites mystic

Common wood-nymph

Prairie ringlet

Long dash

Larson GPA
East Blue Dog
Prairie
Hayes Prairie
East Enemy Swim
Prairie
Pickerel Lake
“One Road”

1
1

Mud Lake GPA
Coteau Lakes
WPA
Altamont GPA
East Blue Dog
Prairie
Scarlet Fawn
Prairie
Hayes Prairie
Owl Lake Prairie
Oak Island Prairie
White PrairieNorth
White PrairieSouth

1
2

Larson GPA

6

East Blue Dog
Prairie
Scarlet Fawn
Prairie
Hayes Prairie
Pickerel Lake
White PrairieNorth

5

East Blue Dog
Prairie
Hayes Prairie
Owl Lake Prairie
Goodboy Prairie
North Enemy
Swim Prairie
White PrairieNorth

3

2
1
1
1

2
6
4
7
3
2
3
3

3
3
2
1

3
4
2
2
1
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Hesperia dacotae

Dakota skipper

Scarlet Fawn
Prairie
Owl Lake Prairie
Goodboy Prairie

3
6
7

Polites peckius

Peck’s skipper

Owl Lake Prairie
Goodboy Prairie

2
4

Polites themistocles

Tawny-edge skipper

Scarlet Fawn
Prairie
Hayes Prairie
Owl Lake Prairie
Goodboy Prairie

3
3
4
5
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Table 5. 2019 list of non-target species.
Scientific name
Papilio glaucus

Common Names
Tiger swallowtail

Sites
Crystal Springs
GPA

Number
2

Papilio polyxenes asterius

Black swallowtail

Crystal Springs
GPA

1

Colias eurytheme

Orange sulfur

Mud Lake GPA
Altamont GPA
Larson GPA
Oak Island Prairie
“One Road”

4
2
2
2
3

Colias philodice

Clouded sulfur

Owl Lake Prairie
White Prairie-North

1
1

Plebejus melissa

Melissa blue

Crystal SpringsGPA
Lake Ketchum GPA
Owl Lake Prairie

4
4
6

Celastrina ladon

Spring azure

East Blue Dog
Prairie

1

Leptotes marina

Marine blue

Oak Island Prairie
Goodboy Prairie

1
1

Celastrina neglecta

Summer azure

Goodboy Prairie

2

Glaucopsyche lygdamus

Silvery blue

Mud Lake GPA

1

Boloria bellona

Meadow fritillary

Crystal Spring GPA
Mud Lake GPA
East Blue Dog
Prairie
Scarlet Fawn Prairie
Oak Island Prairie

8
8
6
4
8

Euptoieta claudia

Variegated
fritillary

White Prairie-North

1

Speyeria idalia

Regal fritillary

Crystal Springs

5
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GPA
Altamont GPA
Scarlet Fawn Prairie
Hayes Prairie
East Enemy Swim
Prairie
Oak Island Prairie
Pickerel Lake East
Unit

2
8
1
4
1
5

Speyeria cybele

Great spangled

Hayes Prairie
Oak Island Prairie

1
1

Phyciodes tharos

Pearl crescent

Mud Lake GPA
Ketchem GPA
Owl Lake Prairie

1
3
1

Chlosyne nycteis

Silvery
checkerspot

“One Road”

1

Vanessa atalanta rubria

Red admiral

Mud Lake GPA

1

Vanessa cardui

Painted lady

East Enemy Swim
Prairie
Owl Lake Prairie

1
1

Limenitis arthemis

White admiral

Pickerel Lake East
Unit

2

Danaus plexippus

Monarch

Crystal Springs
GPA
Mud Lake GPA
Coteau Lakes GPA

4

Coteau Lakes GPA

4

Altamont GPA
East Blue Dog
Prairie
Hayes Prairie
East Enemy Swim
Prairie
Owl Lake Prairie
Goodboy Prairie

6
6

Cercyonis pegala

Common woodnymph

2
1

2
5
1
4
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Coenonympha tullia
benjamini

Polites mystic

Hesperia dacotae

Polites peckius

Polites themistocles

Prairie ringlet

Long dash

Dakota skipper

Peck’s skipper

Tawny-edged

North Enemy Swim
Prairie

3

Larson GPA

3

East Blue Dog
Prairie
Scarlet Fawn Prairie
East Enemy Swim
Prairie
Owl Lake Prairie
Oak Island Prairie
North Enemy Swim
Prairie
White Prairie-North
“One Road”

8

Crystal Springs
GPA
Coteau Lakes GPA
Larson GPA
East Enemy Swim
Prairie
Owl Lake Prairie
Oak Island Prairie
North Enemy Swim
Prairie
White Prairie-North

6
8
7
5
10
6
2
5
1
4
2
11
6
1
5

Scarlet Fawn Prairie
Hayes Prairie
East Enemy Swim
Prairie
Owl Lake Prairie
Goodboy Prairie
North Enemy Swim
Prairie
Oak Island Prairie

24
13
26

Crystal Springs
GPA
East Enemy Swim
Prairie

2

East Blue Dog

5

4
1
19
3

1
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skipper

Prairie
Scarlet Fawn Prairie
Hayes Prairie
East Enemy Swim
Prairie
Owl Lake Prairie
Oak Island Prairie
Goodboy Prairie
North Enemy Swim
Prairie
White Prairie-North

6
7
17
8
6
5
6
5

Ancyloxypho numitor

Least skipper

Ketchem GPA

2

Atrytonopsis hianna

Dusted skipper

East Enemy Swim
Prairie

9
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APPENDICES
Appendix A. Site data.
Deuel County, South Dakota

Crystal Springs GPA
Location:
Ownership: SD Department of Game, Fish and Parks—Wildlife Division
Habitat Quality: Bad to Fair quality. Little Bluestem-Porcupine grass dry
mesic hill prairie. Largely being taken over by exotics.
Management: Managed by hay, prescribed burns and grazing
Confirmation: H. dacotae last observed on July 6, 1986
Mud Lake GPA
Location: 44.774, -96.585
Ownership: South Dakota Department of Game, Fish, & Parks—Wildlife
Division
Habitat Quality: Fair quality prairie. Little Bluestem-Porcupine grass dry
mesic prairie. There are several conifer shelterbelts and site is
heavily grazed.
Management: Managed by grazing and prescribed fire
Confirmation: 2004
Lake Ketchum GPA
Location: 44.808, -96.667
Ownership: South Dakota Department of Game, Fish, & Parks
Habitat Quality: Poor quality prairie. Little Bluestem-Porcupine grass dry
mesic prairie.
Management: Managed by mowing
Confirmation: none
Coteau Lakes GPA
Location: 44.817, -96.656
Ownership: U.S. Fish and Wildlife Service
Habitat Quality: Fair quality prairie. Little Bluestem-Porcupine grass dry
-mesic hill prairie. There are some areas that have been over taken
by cool season exotics
Management: Manage as a hay prairie and is grazed
Confirmation: Last reported observation in 1976
Altamont GPA
Location: 44.85286, -96.7104
Ownership: Nature Conservancy
Habitat Quality: Fair to poor quality prairie. Little Bluestem-Porcupine
grass dry mesic hill prairie. In 2019 there was large amounts of
thistle on the site.
Management: Managed by grazing and burning
Confirmation: 2004
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Round-Bullhead GPA
Location: 44.936, -96.839
Ownership: South Dakota Game, Fish, & Parks
Habitat Quality: poor quality prairie. Little Bluestem-Porcupine grass dry
mesic hill prairie
Management: Managed by rotational grazing. This site was not grazed in
2018 but, in 2019, did have livestock until July.
Confirmation: None

Grant County, South Dakota
Larson GPA
Location: 45.105, -96.912
Ownership: State of South Dakota
Habitat Quality: Fair to poor quality prairie. Little Bluestem-Porcupine
grass dry mesic hill prairie.
Management: Managed by mowing
Confirmation: None
Day County, South Dakota
East Blue Dog Prairie
Location: 45.35973, -97.2703
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: Good. Northern mesic tallgrass prairie and Northern wetmesic tall grass prairie. This site has been hayed early in the past
(Skadsen 2014).
Management: Managed by Fall haying.
Confirmation: Dakota skipper not seen since 2014.
Scarlet Fawn Prairie
Location: 45.42223, -97.2512
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: Good quality. Little Bluestem-Porcupine grass dry-mesic
hill prairie. There is some woody succession along the west
boundary and some exotics on the north boundary.
Management: Managed with fall haying
Confirmation: July 2019. This is one of the best sites for H. dacotae
North Enemy Swim Prairie
Location: 45.45319, -97.2042
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: Fair to Good Quality. Little Bluestem-Porcupine grass
dry mesic hill prairie. Lots of E. angustifolia on eastern side.
There are some areas that have been taken over by cool season
exotics.
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Management: Managed as fall hay prairie
Confirmation: 2019
Pickerel Lake Recreation Area East Unit
Location: 45.48647, -97.2566
Ownership: South Dakota Department of Game, Fish & Parks—Parks
Division
Habitat Quality: Fair to Good quality prairie. Little Bluestem-Porcupine
grass dry-mesic hill prairie. There is some woody succession
occurring on the site. This site is a restoration.
Management: hayed in the fall.
Confirmation: Two females found in August 2018 by Dennis Skadsen.

Roberts County, South Dakota
Hayes Prairie
Location: 45.42337, -97.2042
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: Good quality prairie. Northern mesic tallgrass prairie
Management: Managed as a fall hay prairie
Confirmation: 2019
Owl Lake Prairie
Location: 45.44055, -97.1460
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: Fair quality prairie. Northern mesic tallgrass prairie.
Management: Managed as a fall hay prairie
Confirmation: 2019
Goodboy Prairie
Location: 45.45563, -97.1397
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: Fair to good quality prairie. Little Bluestem-Porcupine
grass dry mesic hill prairie.
Management: managed as a fall hay prairie. The portion north of the gully
was hayed in late July.
Confirmation: 1 female found in 2019
Oak Island Prairie
Location: 45.4597, -97.1553
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: Fair to good quality prairie. Mix of Northern mesic
tallgrass prairie and Little Bluestem-Porcupine grass dry mesic
hill prairie.
Management: Managed as a fall hay prairie. There are areas that were not
hayed
Confirmation: 2019

72

East Enemy Swim Prairie
Location: 45.45119, -97.2151
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: Fair to good quality. Little Bluestem-Porcupine grass dry
mesic hill prairie. Lots of E. angustifolia in areas that were hayed.
In 2018, only a portion of the site had been hayed.
Management: Managed as fall hay prairie
Confirmation: 2013
One Road WPA
Location: 45.51306, -97.1647
Ownership: South Dakota Department of Game, Fish, & Parks
Habitat Quality: Fair quality prairie. Little Bluestem-Porcupine grass drymesic prairie.The south side of this WPA is grazed. The north
side has woody succession.
Management: Managed with grazing and mowing
Confirmation: 2002
White Prairie
Location: 45.713, -97.208
Ownership: Sisseton Wahpeton Oyate
Habitat Quality: good quality prairie. Northern mesic tallgrass prairie and
Little Bluestem-Porcupine grass dry-mesic hill prairie. Some areas
of North White Prairie are clearly not hayed.
Management: Managed as fall hay prairie
Confirmation:
Wike Prairie WPA
Location: 45.702, -97.206
Ownership: South Dakota Department of Game, Fish & Parks
Habitat Quality: Fair quality prairie. Northern mesic tallgrass prairie and
Little Bluestem-Porcupine grass dry-mesic hill prairie.
Management: Managed with grazing and prescribed burn
Confirmation:
Abbey of the Hills 120 acres
Location: 45.285, -96.939
Ownership: Abbey of the Hills, private ownership
Habitat Quality: Good quality prairie. Northern wet-mesic tallgrass prairie.
Management: hayed in the fall
Confirmation: 2018. Possibly 2019—but cattle from a neighboring pasture
got out

73

Appendix B. Beaufort Scale.
Wind
Force
0
1

Description

knots

km/h

mph

Specifications

Calm
Light Air

<1
1-3

<1
1-5

<1
1-3

2

Light Breeze

4-6

6-11

4-7

3

Gentle Breeze

7-10

12-19

8-12

4

Moderate Breeze

11-16

20-28

13-18

5

Fresh Breeze

17-21

29-38

19-24

6

Strong Breeze

22-27

38-49

25-31

7

Near Gale

28-33

50-61

32-38

8

Gale

34-40

62-74

39-46

9
10

Strong Gale
Storm

41-47
48-55

75-88
89-102

47-54
55-63

11

Violent Storm

56-63

103-117

64-72

12

Hurricane

64+

118+

73+

Smoke rises vertically
Direction shown by smoke
drift by not by wind vane
Wind felt on face; leaves
rustle; wind vane moved by
wind
Leaves and small twigs in
constant motion; light flags
extended
Raises dust and loose paper;
small branches moved
Small trees in leaf begin to
sway; crested wavelets form
on inland waters
Large branches in motion;
umbrellas used with
difficulty
Whole trees in motion;
inconvenience felt when
walking against the wind
Twigs break off trees;
generally, impedes progress
Slight structural damage
Seldom experienced inland;
trees uprooted;
considerable structural
damage
Very rarely experienced;
accompanied by widespread
damage
Devastation

*Modified from the Royal Meteorological Society

